Effects of tachykinins and selective tachykinin receptor agonists on vascular permeability in the rat lower urinary tract: evidence for the involvement of NK-1 receptors.
1. Intravenous administration of three mammalian tachykinins (substance P, neurokinin A and neurokinin B) and three non-mammalian tachykinins (physalaemin, eledoisin and kassinin) induced dose-dependent increases in vascular permeability, as measured by Evans blue leakage technique, in various segments of the lower urinary tract (bladder dome and neck, proximal urethra, ureters) in urethane-anaesthetized rats. 2. Plasma extravasation induced by substance P (3.71 nmol kg-1 i.v.) was unaffected by pretreatment with antihistaminic drugs or methysergide. 3. A comparison of the relative potencies of various tachykinins did not allow characterization of a distinct type of receptor involved in the increase in vascular permeability. 4. The effects of tachykinin-related peptides which are selective agonists at the NK-1 (substance P-methylester, [Pro9]-SP-sulphone), NK-2 receptor [( Nle10]-NKA(4-10] or NK-3 receptor [( MePhe7]-NKB(4-10) and Senktide) indicated that NK-1 agonists are effective in the whole lower urinary tract, while NK-2 or NK-3 agonists are inactive or weakly active. 5. [beta-Ala4, Sar9]-SP(4-11)-sulphone, a selective NK-1 receptor agonist devoid of histamine-releasing properties, was highly potent and effective in producing plasma extravasation in the rat lower urinary tract. 6. These findings indicate that NK-1 receptors mediate the effect of intravenous tachykinins on vascular permeability in the rat lower urinary tract, through a histamine-independent mechanism.